more radical alternative of total gastrectomy cannot be accepted when this safer and more limited procedure gives such excellent results.
Malignant Disease in von
Recklinghausen's Neurofibromatosis by Gordon Heard Mch FRcs (Welsh National School ofMedicine, Cardiff)
In the old nomenclature the terms primary and secondary sarcoma of Garre (1892) were used in reference to malignant tumours of the nerve sheath occurring respectively without or with associated generalized neurofibromatosis.
Evidence suggestive of the origin of a tumour from nerve sheath comprises: (1) Entry of nerve into tumour. (2) Presence of nerve fibres within the tumour. (3) Extension of tumour tissue along nerves marginal to it. (4) Histological features including whorling and myxoid change (Willis 1953) .
In practice such features are present in only a proportion of sarcomas in von Recklinghausen's disease.
The fact that tumours of nerve sheath origin may give no evidence of this is the basis for the contention of Stewart & Copeland (1931) and others that probably many fibroblastic tumours not demonstrably related to nerve are nevertheless of nerve sheath origin. The study of 'primary' sarcomas of nerve is the study of soft tissue sarcomas as a whole. This paper reports the findings in 14 cases of malignancy in neurofibromatosis. The frequency of malignant change in von Recklinghausen's disease is difficult to assess. In hospital cases an aggregate of four series (Heard 1962) Cases have been reported in which malignant change was thought to have been precipitated by surgical trauma (e.g. Speed 1942 , Hermann 1950 ). An alternative explanation, where the initial histology was undoubtedly benign, is that the portion examined was not representative. For example, a neurofibroma of the radial nerve contained malignant tissue only in its deep part so that early biopsies were negative. In fact, there is no indisputable evidence that surgical interference can provoke malignant change in a previously benign neurofibroma and it is not justifiable for this reason to refuse to employ surgery in troublesome or suspicious local lesions in von Recklinghausen's disease.
The history may be short, the tumour first having been observed a few weeks or months previously. However, sometimes there has been a swelling at the same site for several years but with recent enlargement, hardening, or increased local pain; Such a story suggests malignant change in a previously benign neurofibroma although this may be mimicked by hamorrhage within a tumour.
The age incidence is shown in Fig 1, the peak lying between 20 and 30 years of age. In this series there were 10 females and 4 males. Vieta & Pack (1951) also noted an excess of females (7 to 4 males).
The commonest site for these tumours was found to be the upper limb (6) followed by the trunk and the head and neck (each 4) and finally the lower limb (2). They usually arise deeply (i.e. deep to the deep fascia). This was so in 12 of the 16 tumours, while only 2 were subcutaneous. The remaining 2 were of doubtful depth, arising in diffuse plexiform lesions.
Cases of apparently simultaneous multiple sarcomata in neurofibromatosis have been recorded by several authors; in one of our patients widely separated tumours -right leg and multiple of scalppresented features of malignant change. In another patient there were 2 lesions which may have been of separate origin.
The symptom of referred pain was present in only 4 of the 14 patients. Tumours of major nerves and nerve trunks numbered 8 and included all 4 of the tumours with radiating pain. This incidence of 50% of cases is to be compared with the 42% ofbenign neurilemmomas ofrecognizable nerve in which radiating pain may be observed (Heard 1962) . Two of the 8 tumours produced objective neurological evidence of nerve involvement. Such evidence is rarely present in benign tumours except when they lie within bone canals. Hence, whereas radiating pain is virtually as common in benign as in malignant tumours, objective neurological disturbance, while uncommon is more suggestive of malignant disease.
Operative Findings
The nerve sheath presents a barrier to invasion so that it is usual for a false capsule to be formed around a malignant nerve tumour which at first glance may resemble a benign growth. However, such a barrier does not limit the spread of the tumour along the nerve which characteristically shows evidence of infiltration both proximally and distally. At a later stage the capsule is penetrated and there is evidence of local infiltration of adjacent structures.
Histological Features
Although these tumours may arise totally or in part from neuro-ectodermtheyhave the features of a sarcoma, an illustration of the closer relationship which may exist between form and function than between form and origin (further shown by the way in which the epithelium of the renal tubules, though mesodermal in origin, gives rise to adenomas and carcinomas).
Frequently the tumours of von Recklinghausen's disease fail to show undoubted evidence of a neurogenic origin. On microscopy they prove to be fibrosarcomas, spindle cell sarcomas, and pleomorphic cell sarcomas but may be seen to be arising in an initially benign lesion.
Spread ofNerve Sarcomas
The local behaviour of the tumour is peculiar in its tendency to spread along the nerve from which it is arising. This spread is likely to be more extensive than is apparent to the naked eye. Because of this there may be local recurrence at the divided nerve end and cases are on record (Wise & Ashbury 1952 , Cuneo 1957 , in which repeated proximal recurrence finally came to involve the spinal canal and cord.
The most important vehicle for distant spread is the blood stream. Vascular spaces in the tumour are frequently found to be partly lined by malignant cells. Tumour tissue may extend like a finger into the lumen of an adjacent vein. Pulmonary metastases are the commonest cause of death.
Spread to the regional lymphatic nodes does not usually occur though an instance is recorded by McCormack et al. (1954) .
Treatment
It is necessary to precede treatment by a biopsy. In those cases in which the histology implies that malignancy may not be high (and this would be especially likely in the more superficial tumour), a fairly conservative procedure may be acceptable. Any recurrence is an indication for wide local excision. When the cellular features are less optimistic, wide excision is essential and this will often involve major amputation. Vascularity and the high incidence of pulmonary metastases would suggest that at operation a preliminary control of venous drainage should be urgent and precede any manipulation. The divided nerve end should be examined microscopically for evidence of tumour infiltration. If this is present, a more extensive resection must be performed. These tumours are resistant to radiotherapy.
Prognosis
Of the 14 patients, one had had no recurrence following the initial operation at follow up five years later; a second had two recurrences (at twelve months and nineteen months), but no further recurrence after an interval of five years. None of the remaining 12 patients was alive and free from recurrence at the time of the review, when 9 were already dead from sarcoma.
Conclusion
The results of treatment of malignant diseas in neurofibromatosis are very poor. We must strive for earlier diagnosis by schooling patients with neurofibromatosis to report any increasing or new swellings at an early stage, and it. would seem desirable to apply more radical methods of treatment in the hope of improving the outcome.
